Abstract. The interaction of a wetting front with an impervious layer is described by adding a reflected solution to the incoming solution for a semi-infinite medium. It is shown and checked by comparison with a numerical solution that the result is accurate during the early times of the interaction between the front and the impervious surface. This superposition principle is quite general and should prove especially useful to initiate numerical schemes by this analytical approximation as in the early times singularities are difficult to describe numerically.
Introduction
The aim of this paper is to discuss a superposition principle which can be used to describe the short time behaviour of solutions to Richards' equation. This principle should be especially useful to describe events of short duration. For this reason the principle will be presented and illustrated by considering the interaction of a wetting front with an impervious interface. It is of course trivial to apply this superposition of solution for linear governing equations. However, Richards' equation is strongly nonlinear and exact linearisation techniques, e.g. using B~cklund transformations, apply only for Fujita diffusivities (Rogers et al., 1983) . Most systematic studies based on group classification and transformation properties of the equation (Lisle and Parlange, 1993) still lead to generalized Fujita-type diffusivities, Here on the contrary the method applies to arbitrary soil-water diffusivities, but the result is only approximate. Natural soils are usually stratified and the interaction of the wetting front with the interface is difficult to handle mathematically because of the usually large gradients in water concentration at the front. These, in turn, cause water content and potential to increase very rapidly at the interface (Braddock et al., 1982; Parlange et al., 1982; Hornung et al., 1987) . The situation is illustrated in Figure  1 . The solid line shows the incoming water profile that would exist in the absence of an interface at x = L. Due to the interaction with the interface the water content increases from the point F" to the position z = L, as shown by the dashed curve. Another difficulty occurs if there is no well-defined wetting front, but instead a long 'tail ' (Braddock and Parlange, 1980) . With a well defined wetting front, there is a well-defined transition time such that, in early times, water infiltrates as in a semiinfinite medium (Hornung et al., 1987) . If not, some small interaction between the front and the interface takes place at once.
In this paper we consider the early stages of interaction before any significant amount of water has crossed the interface. This is obviously the case when the interface is impervious to water movement. More importantly, this is also the case when the second layer is coarser than the first. Then water will not penetrate the interface until the potential at the interface has reached some critical value: 'the water entry pressure'. This concept is fundamental, for instance, to understand the
